The potentially severe complications resulting from cerebrospinal fluid (CSF) leak makes iatrogenic injury a medicolegal area of concern for otolaryngologists and neurosurgeons. The objectives of this analysis were to study legal outcomes as well as medical and nonmedical elements affecting malpractice litigation.
brospinal fluid (CSF) leaks. While numerous strategies for repair have been developed with varying success, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] possible complications from an uncontrolled leak may be profound. These may include meningitis, 13 severe headache, intracranial hypotension, 14, 15 neurologic deficits, and an increased risk of brain herniation. 16 The serious sequelae associated with CSF leak may lead to malpractice litigation. Legal proceedings related to malpractice have increased dramatically over the past 3 decades and contribute toward rising healthcare costs nationally, with some sources indicating increased expenditures ranging from $6.5 to $10 billion as a result. [17] [18] [19] [20] Other indirect costs passed down to healthcare consumers include those associated with the practice of defensive medicine, rising malpractice insurance premiums, and decreased access to patients. [20] [21] [22] [23] [24] The nonmonetary price paid by defendant physicians in the medicolegal system can also carry permanent consequences. In particular, perception of physicians by both peers and patients is of particular concern to defendants following litigation. 25 The objectives of this analysis were to characterize elements involved in malpractice stemming from iatrogenic CSF leaks, including case outcome, patient demographic factors, medical complications facilitating litigation, and other factors such as deficits in informed consent. Our hope is that considering strategies to minimize liability may facilitate clearer communication between surgeons and their patients, allowing for a more informed decision.
Materials and methods
The Westlaw legal database (Thomson Reuters, New York, NY) was searched by 3 authors (O.K., L.M., P.F.S.) for jury verdict and settlement reports relevant to medical malpractice and CSF leaks. This database is a widely used source by legal professionals and nonlegal laypersons that accumulates cases from all publically available state and federal court records. Westlaw obtains records from numerous vendors, which vary by jurisdiction. The source contains no protected patient information and thus does not require institutional review board (IRB) review.
(http://static.legalsolutions.thomsonreuters.com/product_ files/westlaw/wlawdoc/wlres/prgde06.pdf). As a results, this database has been used for multiple analyses.
Specific search-terms included "medical malpractice," "CSF," "cerebrospinal fluid," and "cerebral spinal fluid." Out of the 102 initial results, 84 cases were excluded: duplicate cases (2), nonrhinologic intracranial leaks (2), CSF leak incidental and not the reason for the particular case (69), otologic source of CSF leak (2) , and leak involving the spine (9) . The remaining 18 rhinologic cases were included for analysis.
We contacted Westlaw research support to determine whether these records include all cases. Support staff indicated that the inclusiveness of information varies by vendor. While some jury verdict and settlement reports may be reported voluntarily by attorneys, with the specific objective of publicizing outcome information for future use by others, 26, 27 most jurisdictions may include court records not voluntarily submitted by attorneys involved. Some jurisdictions noted such cases by labeling the legal parties with terms such as "anonymous" and/or "confidential," to avoid revealing identifying information. While numerous out of court settlements may not have progressed to the point of trial and subsequent inclusion into publically available court records, this database has comprehensive information and case details, making it a valuable resource for study of specific topics. Westlaw has been validated through its use in analyses examining litigation related to corticosteroid use, facial paralysis, sinonasal disease, hearing loss, tracheal and laryngeal stenosis, orbital injury, and cranial nerve injury. 20, [26] [27] [28] [29] [30] [31] [32] Jury verdict and settlement reports included were examined for legal and medical outcome, damages awarded, patient demographics, procedure performed, medical factors, and complications involved in litigation, as well as the presence of nonmedical factors cited in litigation, such as issues with informed consent, allegedly unnecessary procedure, failure to recognize complications in a timely manner, having to undergo additional surgery as a result of a complication, and whether plaintiff employment was affected. All data was collected in October 2012.
Statistical analysis
Nonparametric statistical analysis using the Mann-Whitney U test was used for comparison of continuous variables (MedCalc; MedCalc Software, Mariakerke, Belgium). Statistical significance was set at p < 0.05.
Results
Eighteen cases ranging from 1990 to 2010 (median, 2002) were examined after exclusion of nonrelevant court records. There were 7 female (38.9%) and 11 male (61.1%) plaintiffs. Median patient age was 45 years (range, 16-67). Ten (55.6%) cases were resolved in the defendant's favor, 2 (11.1%) involved damages awarded by a jury, and 6 (33.3%) were settled out of court before resolution of the trial. The mean of the damages awarded ($1,104,000; range, $300,000-$1,908,000) was not statistically different from that of out-of-court settlements ($966,887; range, $575,000-$1.8 million) (Mann-Whitney U test, p > 0.05).
Fourteen (77.8%) cases of litigation stemmed from patients undergoing endoscopic sinus surgery (ESS). There were 2 cases each of non-ESS rhinologic procedures (nasal polyp removal, septoplasty) and complications of CSF leaks from alleged radiologic misdiagnoses also included in the analysis. Otolaryngologists were defendants in 16 cases. Radiologists were named as a defendant in 1 case. One case involved both otolaryngologists and radiologists. Outcome profiles are illustrated in Figure 1 . Alleged complications and reasons cited for litigation are shown in Figure 2 , with the most frequent factors including having to undergo additional surgery (88.9%), contracting meningitis (50.0%), and a failure to recognize complications in a timely manner (44.4%). There was 1 death in litigation involving CSF leaks, allegedly as a result of a radiologic misdiagnosis.
Discussion
In this analysis, litigation involving iatrogenic CSF leaks was most frequently associated with ESS. Despite a majority of cases being resolved in favor of physicians, other cases that resulted in damages awarded and those settled out of court had significant consequences for both plaintiffs and defendants. In the case with the largest damages awarded, the plaintiff was favored under the premise that ESS was not indicated because the defendant failed to first pursue more conservative measures. In the only other plaintiff verdict, the defendant had failed to identify and correct a post-ESS CSF leak despite 2 occurrences of meningitis. During corrective surgery of the leak, there was structural damage that resulted in total anosmia, hypogeusia, and mild damage to the frontal lobes manifesting as memory deficits.
Of the 18 cases examined in this study, there was 1 death, allegedly the result of radiologic misdiagnosis. In this case, a 62-year-old female was referred to an otolaryngologist for left nasal discharge. After referral to a neurosurgeon and substantial radiologic examination, she was diagnosed with a CSF leak originating from the cribriform plate and underwent ESS to repair the defect. Intraoperatively, a previously undiagnosed mass was found and removed after indeterminate biopsy and pathologic analysis were performed. However, she never awoke postoperatively and developed an intracerebral hemorrhage, dying 6 days later. According to the plaintiff, radiologic imaging prior to ESS confirmed the presence of the mass, providing evidence of direct causation by the defendant surgeons in the harm experienced by the patient.
Direct causation, alone, may not be sufficient to award damages. Four criteria must be fulfilled in order for damages to be awarded to a plaintiff in medical malpractice litigation. These include proving harm has occurred, direct causation between a physician's actions and this harm, the presence of a duty, and the breach of this duty. 33 Failing to meet this standard means that the physician defendant is not negligent in the eyes of the law.
Several strategies can be pursued to minimize liability. A lack of informed consent was alleged in 6 of 18 cases, highlighting the need for clear communication that comprehensively addresses expectations and alternatives. Exploring more conservative measures, in collaboration with the patient, may reduce liability. Specifically, part of the initial evaluation prior to surgery should include a thorough discussion of appropriate medical therapies. Not only would this explicitly confirm avoidance of unnecessary procedures, but this discussion could then serve as a foundation for future conversations when the patient is advised that surgery is the best treatment. Additionally, litigation may be avoided if the consent process explicitly includes mention of potential risks, such as additional surgery and meningitis. 34 Such information could be made more accessible in the form of detailed written information that patients could read and review out of the office. This way, they could be more involved and aware of warning signs, which they might be more likely to mention at follow-up examinations.
Westlaw, a comprehensive legal database widely used by legal professionals, has been previously used for analyses on specific topics in otolaryngology, including corticosteroid use, 26 hearing loss, 27 facial plastic surgery, 20 facial nerve injury, 28 and sinonasal disease. 29 There are, however, several weaknesses associated with its use in such an analysis. Previous studies have indicated jury verdict and settlement reports included in Westlaw may include cases which are voluntarily submitted, 26, 27 with attorneys contributing this outcome information specifically to communicate outcomes and factors in determining legal responsibility. However, as previously mentioned, many if not most jurisdictions do make available nonvoluntarily submitted cases. Additionally, out-of-court settlements are likely to be underrepresented, as some may not progress far enough to be included in publically available federal and state court records. As a result, this analysis may not adequately represent overall prevalence of litigation related to CSF leaks. Despite these limitations, Westlaw remains a very valuable resource for details regarding factors in malpractice litigation, as evidenced by its use in many other analyses. 20, [26] [27] [28] [29] 
Conclusion
Although a slight majority of cases were resolved in the defendant's favor, payments made were considerable, averaging approximately $1 million. Strategies to decrease liability and allow patients to make more informed decisions include practicing clear communication with patients that explicitly addresses potential risks, such as contracting meningitis and having to undergo additional reparative surgery in the event of a complication. Physicians may minimize liability by implementing these strategies, and consequently limit costs associated with iatrogenic CSF leaks.
